Mutation of a phenylalanine conserved in SH3-containing tyrosine kinases activates the transforming ability of c-Abl.
c-abl is the normal cellular homolog of the v-abl transforming gene of Abelson murine leukemia virus. By constructing recombinants between c- and v-abl retroviruses, we show that a point mutation in c-Abl is sufficient to change the myristoylated form of c-Abl into a protein able to transform fibroblasts, but not capable of transforming bone marrow or inducing Abelson disease. This activating mutation, which changes the phenylalanine at amino acid 420 to valine (F420V) found in the homologous position of v-Abl, is positioned outside of the SH3 domain, a region typically modified in transforming alleles of abl. Phenylalanine 420 is perfectly conserved among tyrosine kinases with N-terminal SH3 domains (the Src and Abl families). The equivalent position in other protein tyrosine kinases is a conserved hydrophobic residue that predicts the specific family to which that kinase belongs. Mutation of phenylalanine 420 to other hydrophobic residues activates c-Abl. Unlike other transforming variants of Abl, the F420V mutant protein is not highly phosphorylated on tyrosine. Mutation of the nearby proposed autophosphorylation site, tyrosine 412, shows that this tyrosine is not strictly required for fibroblast transformation in either F420V or SH3-deleted variants of c-Abl (IV).